VLSI Architecture (Asynchronous Logic Design) 048878 Winter 2011-2012

HW #3
Due date: 12 Feb. 2012

Question #1:

The purpose of this question is to learn about split communications.

In HW #2, you were asked to implement an imbalanced fork-join pipeline. 
1. Draw the handshake diagram for both FORK & JOIN that you’ve implemented.
2. Compare your diagram for the FORK module with the following diagram:
	[image: ]
If there are differences, explain them.
(hint:  in e1ofN_M.sv, look at the SplitSend & SplitReceive tasks)

3. If needed, correct your design from the previous exercise, and compare the results.


Question #2:

The purpose of this question is to practice performance analysis and improvement in cyclic systems.

1. Implement a ring with four buffers (FL=2, BL=4).
2. Measure performance vs. number of tokens.
3. What is the peak throughput of your ring? What is the theoretical expression for this? Explain the differences from the theoretical calculation.
4. Can you improve throughput by adding more buffers? Explain and show the relevant simulation.




[bookmark: _GoBack]Question #3 (OPTIONAL)

The purpose of this question is to practice Proteus on a complete system, in preparation for the final project. However, this question is optional. If you choose to solve it, please measure and tell us how much time it took you to complete it.

Implement an error correction system, built from the following three modules:

1. ECC encoder
a. Inputs: 
i. N-bits dual-rail channel of plain data
b. Outputs: 
i. M-bits dual-rail channel of encoded data.


2. Error generator
a. Inputs: 
i. M-bit encoded data (output from ECC encoder)
ii. M-bit error-pattern (can be generated by a bitgen)
b. Output:s 
i. encoded_data XOR error_pattern (M-bit)

 
3. ECC decoder
a. Inputs: 
i. M-bit Encoded data with errors (output from Error generator)
b. Outputs:
i. Decoded data (N-bit)
ii. Success/failure indication (1-bit)


Notes:
1. N & M are determined according to your chosen algorithm. 
For example, you can use hamming code, with N=11 and M=15.
2. For a much more complicated, yet very interesting, example – choose BCH or Reed-Solomon.



Tasks:
1. Implement the design in SVC
2. Simulate the design and submit a simulation showing the entire flow
3. Synthesize using Proteus, and validate your design using a co-sim testbench.
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